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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 704(b). 

Status 

1)^ Responsive to communication(s) filed on 28 April 2005 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E<] Claim(s) 21-40 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 21-40 is/are rejected. 

7) £3 Claim(s) 22 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10) S The drawing(s) filed on 28 April 2005 is/are: a)D accepted or b)S objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
aM All b)D Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Acknowledgement is made of the reference Harrold (US 6,512,379 B2) which 
was cited in the PCT International search report as an "X" reference. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The following title is 
suggested: "Turbo engine with condition measuring element." 

3. The abstract of the disclosure is objected to because the term "comprises" is not 
proper. A suggested replacement is - -with- -. Correction is required. See MPEP 

§ 608.01(b). 

Claim Objections 

4. Claim 21 is objected to because of the following informalities: The use of an 
alternative language in lines 7 and 9 such as "an electric and/or magnetic field strength" 
... "near the rotor blades and/or near the guide" is not clear. The limitation must be clear 
(distinct) and unambiguous (see MPEP 2173.05(h) Alternative Limitations). 

H. "OR" TERMINOLOGY 

Alternative expressions using "or" are acceptable, such as "wherein R is A. B. C. or D." 
The Mowing phrases were each held to be acceptable and not in violation of 35 U.S.C. 
112, second paragraph in .fo re Gaubert, 524F.2d 1222, 187 USPQ 664 (CCPA 
1975): "made entirely or in part of; "at least one piece"; and 'Iron, steel or any other 
magnetic material." 
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For examining purposes, the limitations have been interpreted as - - an electric or 
magnetic field ... near the rotor blades or near the guide - Appropriate correction is 
required. 

5. Claim 22 is objected to because of the following informalities: The term "turbine" 
in line 1 should be replaced with - - turbo - -. The use of an alternative language in line 3 
such as "an electric and/or magnetic field strength" is not clear. The limitation must be 
clear and unambiguous. For examining purposes, the limitation has been interpreted as 
- - an electric or magnetic field - Appropriate correction is required. 

6. Claim 28 is objected to because of the following informalities: The use of 
alternate language in line 2 such as "a signaling and/or an alarm device" is not clear. 
For examining purposes, the limitation has been interpreted as - - a signaling or an 
alarm device - -. Appropriate correction is required. 

7. Claim 32 is objected to because of the following informalities: The use of an 
alternative language in lines 5 and 7 such as "an electric and/or magnetic field strength" 
is not clear. For examining purposes, the limitation has been interpreted as - - an 
electric or magnetic field - -. Appropriate correction is required. 

8. Claim 39 is objected to because of the following informalities: The use of an 
alternative language in line 2 such as "displayed and/or signaled" is not clear. For 
examining purposes, the limitation has been interpreted as - - displayed or signaled - -. 
Appropriate correction is required. 
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Drawings 

9. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "plurality of rotor 
blades ...electrically connected to a reference potential" (claim 21 lines 2-4) and the 
"plurality of fixed guide vanes... electrically connected to a reference potential" (claim 
21, lines 4-6) must be shown or the feature(s) canceled from the claim(s). The electrical 
connection to a reference potential is missing. No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC § 102 

1 0. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 21, 32, and 34 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Harrold of record (US 6,512,379). 

Regarding claim 21 , Harrold includes a plurality of rotor blades (18, Fig. 2) made 
of an electrically conducting material (col. 4, lines 34-35) having an electrically insulating 
surface (col. 4, lines 36-37) and arranged on a rotor shaft (20) that is rotatably mounted 
in a housing and electrically connected to a reference potential or a plurality of fixed 
guide vanes (22, Fig. 2) made of an electrically conducting material (col. 4, lines 34-35) 
having an electrically insulating surface (col. 4, lines 36-37) with the electrically 
conducting material of the guide vanes electrically connected to the reference potential 
(col. 5, lines 32-40), as in claim 21. Harrold also includes a measuring element (28, Fig. 
2) for measuring an electric and/or magnetic field strength set up by a charge 
distribution on the surface of the rotor blades or guide vanes (col. 6, lines 34-40) and 
also placed near (adjacent to and in the region of) the blades or vanes (col. 4, lines 56- 
57), as in claim 21. 
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Regarding claim 34, at least one of the measuring elements of Harrold are 
connected to a measuring (col. 5, lines 8-15) and monitoring unit (col. 6, lines 36-7 and 
Fig. 3) connected to a control center (computer 36, col. 5, line 14). 

Regarding claim 32, Harrold teaches a method for determining damage to an 
electrically insulating surface of a turbine component (col. 6, lines 25-26, 34-37), 
providing a plurality of turbine blades or vanes made of an electrically conducting 
material (col. 4, lines 34-35) and arranged within a turbo engine (Figs. 1 and 2); creating 
an electric and/or magnetic field strength by a charge distribution on the surface of the 
turbine blade or vane (tribo-charging causing static electricity on blades or vanes, col. 5, 
lines 37-38); measuring the electric and/or magnetic field strength by a measuring 
element (col. 5, lines 1-15); and determining a deviation from a definable threshold 
value (other radio signals, col. 6, line 28). 



Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 22 and 33, as best understood, and 23-28, 30 and 31 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Harrold in view of Khorrami (US 
5,970,393). 
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Regarding claims 22 and 33, the teachings of Harrold are reviewed above which 
also suggest that a separate antenna may be placed in the region of each vane (col. 6, 
line 36). 

Harrold does not describe the attachment of his measuring element to or on the 
rotor shaft. 

Khorrami teaches the use of a measuring element (microstrip antenna) which 
can be imbedded and flush mounted or arranged onto high speed machinery, which 
obviously includes rotating objects (col. 3, lines 1 1-30) for the monitoring of turbine 
blades (col. 3, line 60), which satisfies the passive, wireless capability that is implied by 
the claim's arrangement on a moving object as a rotor shaft, as best understood in light 
of the specification and #9 in Fig. 5 of the instant application. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have utilized the microstrip antenna of Khorrami for a measuring 
element arranged on high speed machinery, such as a rotor shaft in the region of the 
vanes, as suggested by Harrold (col. 6, lines 35-36), for the benefit of continuous 
monitoring of the condition of the vanes with the measuring element that is relatively 
inexpensive and lightweight (Khorrami, col. 3, lines 11-13). 

Regarding claims 23 and 30, Harrold uses an insulating coating (col. 4, lines 36- 
37) on the electrically conductive blades and vanes, as in claim 30. Harrold's electrically 
conductive blades and vanes are capable of producing a charge distribution (col. 5, 
lines 39-40) on the surface of the blades (static electricity within the coating 26), as in 
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claim 23, which is generated by the electrostrictive and piezoelectric insulating 
properties of the coating. 

Regarding claim 24, Harrold uses a coaxial antenna where the axis is a ferrite 
rod and the outer coaxial layer is nickel (col. 5, lines 2-4). 

Regarding claims 25 - 27, at least one of the measuring elements of Harrold are 
connected to a measuring (col. 5, lines 8-15) and monitoring unit (col. 6, lines 36-7 and 
Fig. 3) connected to a control center (computer 36, col. 5, line 14). 

Regarding claim 28, Harrold's measuring, monitoring and control center 
inherently comprises a signaling device (col. 6, lines 48-53). 

Regarding claim 31, Harrold's turbine engine is a gas turbine as well (col. 5, lines 
16 and 36). 

13. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harrold 
as modified by Khorrami as applied to claim 26, and further in view of Deegan of record 
(US 5,552,711). 

The teachings of Harrold as modified by Khorrami are reviewed above. 

Harrold as modified by Khorrami does not include the aspect of an engine shut 
down by the monitoring unit when a threshold value is exceeded. 

Harrold as modified by Khorrami does not disclose turbo engine shut down by 
the monitoring unit. 

Deegan, from the same field of specialty, teaches the shutting down of the 
turbine engine by the monitoring unit (Fig. 1 A) when a definable threshold value is 
exceeded (col. 4, lines 12-14), as in claim 29. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included Deegan's teachings of shut down by the 
monitoring unit in the invention of Harrold, as modified by Khorrami, for the benefit of 
preventing catastrophic failure of the turbine engine when a threshold value is 
exceeded. 

14. Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harrold in view of Deegan of record. 

The teachings of Harrold are reviewed above. 

Harrold does not include the aspect of an alarm output or engine shut down 
when a threshold value is exceeded. 

Deegan, from the same field of specialty, teaches the shutting down of the 
turbine engine by the monitoring unit (Fig. 1 A) when a definable threshold value is 
exceeded (col. 4, lines 12-14), as in claim 36, and also the concept of registering an 
alert (col. 3, line 22), which is inherently an alarm, as in claim 35. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included Deegan's teachings of shut down and alarm in the 
invention of Harrold for the benefit of preventing catastrophic failure of the turbine 
engine when a threshold value is exceeded. 

15. Claims 37 - 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harrold in view of Deegan and IEEE Interharmonic Task Force. 

The teachings of Harrold are reviewed above. 
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Harrold does not include a signal transformation by a Fourier transform (FFT) 
where it is displayed and/or signaled and compared with a definable threshold value. 

Deegan, from the same field of endeavor, teaches the use of a measurement 
signal processor which performs a spectrum analysis transformation with the product of 
this analysis passed onto a display device (col. 3, lines 19-20), as in claim 39, and 
compared to a definable threshold value (predetermined level, col. 4, line 14), as in 
claim 40. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included Deegan's display and comparison with a definable 
threshold value in Harrold's invention for the benefit of expedient response to the 
turbine engine requiring service. 

Harrold as modified by Deegan does not explicitly address a Fourier 
transformation (FFT), though it is inherent to spectrum analysis. 

The IEEE Interharmonic Task Force, which refers to its work with turbine engines 
(p. 3, 2 nd col., line 21) does include spectrum analysis (Figure 5) and the connection 
between such analysis and the Fast Fourier Transformation (p. 5, 2 nd col., par. 4), as in 
claims 37 and 38. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included FFT spectrum analysis, as taught by Deegan and 
the IEEE Interharmonic Task Force, of the signal from a measuring element of Harrold, 
for the benefit of preventing catastrophic failure by filtering a specific frequency and 
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setting an alarm when that frequency component exceeds a predetermined threshold 
value. 



1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Slade (5,140,494) relates to a capacitive sensor for gas turbine 
blades. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas F. Valone whose telephone number is 571-272- 
8896. The examiner can normally be reached 9 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on 571-272-2399. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 





Thomas Valone, PhD, PE 
Patent Examiner 
Art Unit 2858 
571-272-8896 
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